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, | Dehripti of Dyalling.” | 


Y ag ondginally is 2 Mathematical Gita, at- 
tained by: the Philoſophical contemplarion-of 
j . the motion of the Sun, the mation of the Sha- 

 .: ) dow, the Conſtirucion' of the Sphere, rhe Sci- 

: runtion n of Flancy _ conſideration oy Lines. | 

LJ 4s oft. Kofi; 1 

Explanation, Pew a {'% 

5 mcdion eb the Kuo in regalo it moyi ual 

.& 'Spadein equal Fime ;.,Bur the motion of ng oqua 

dow ircogular iy all;;parrs'of the Earth,. unleſs under 
thei'rwo Fotes, and>that more, or leſs'according to the 
Conſtitution of the Sphere and Scituation of the Plaxe. 
And therefore! Scientifick, Dyaliſts by the  Geometrick 
confietrations-of Lines, have found out 'Rules to mark 
out the irregular motion of the Shadow in all Latitudes, 
and-on all : Plaxes, '' ro comply with the regular motion 

. of the: Anditheſe tan of adjuſting the motion 
of the Shadow to the motion of the Sun,” may be cal 
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A Mechanick Dyalling. 

But though we may juſtly account Dyaling original- 
.ly a ag yer ſuch hach been che Generoſiry of many 
of .its ſtudions- Contemplators,. that they have commu. 
nicated thcir acquired. Rules; whereby it 'is now be- 
come to many of the: Ingenious no more difficult than: 
an Art, 2 y many. late Authors fo Incituled : Nay 
more, by this ſmall Treariſc it will ſcarce be accounted. 
mere than a Manuat Operation ; for, though (hitherto ) 
| all-rhe” Authors I have' mer with ſeem to; preſuppoſe 

theie-Reader to underſtand Geomeſtry, and the pojothieg 
of the Sphere already, or elſe endeavour in their Works 
ro make him underſtand them, as if they were abſolute- 
ly neceſſary ro- be known by every. one that would 
make a Dyal, when as in 7 the contemplative 


Pains of others aforcſaid confidered:) they are wut; War 
- mdeed are only uſefyb-ro Hoſe : that would Know the 


_ -reaſon of Dyaſiig. Thus' they: do-not only diſco 
-"F0ung oe ma, but” gr va Gen 
and others, that would will either, make» chem. 

chemſelves, or ſer their Workmen about them, if they 

knew how to make them + ,-..+ | 

This little Piece I have therefore compoſed for the 
tielp of thoſe who underſtand neither the Projettion of - 
the Sphere, or Geometrical. Operations > Only, if they 
know how to draw a ſtraight Line between :rwo:Points 
by the ſide of & Ruler, deſcribe a-Circle with a pair of 

Compaſles, ere& a Perpendicular; and draw one Line 

parallel to another, they. may know. how ro;traw a - 

Dyal for 'any given Plane, whoeyer ſcituated ime” p:La- 


tirude. 8 . - 
Tricks are notknown 
= efore.. I ſhall ſhew:- them. 
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How to creft a Perpendicular. For Example, in Fig.” I. 


n the Line AB; you would ere&t a Perpendicular 
a Point C:: Place one. Foot of- your = 
upon the point C, and open the other to what di 
yau pleaſe ; _ Example; to O_ A, make Sa 
mark ; then k g-rhe firſt 20. 
ſill is C, marn n, tweak and I WA 
ward B,- and make. there ariother '(' | | + ; 
mark ; then. open. your Compaſſes |. 2: - | 
wider, ſuppoſe to the | - DByJ-->n + | | | 
aud placing one Foot in the _ 
A, witli. the other Foot defcri 
linall. Arch 'over the poinr C, ad 
removing rhe - Foot of your Come: {nv _— 
palſes' to the. point B, with .the 0- -| © 
ther..Foot deferibe anorher - ſinall + 
Arch, to cur the firſt Arch, asatD: 
Then lay your ſtraight Ruler ro the - 
point where the two ſmall Arches . 
cut cach other, and upon the point: 
C, .and by che ſide of the Ruler draw. 
he Line ©D, which ſhall be a Per- - 
pendicular ro the Line AB.. 


Pak F— 


Another way with once opening the . 
|, * , Compaſſes, as by Fig. 2... | 
Drawsthe Line AB; and place” | 
one Foot of: your Compaſſes upon » Ts RET 
the point you would have the Per- —< - - 2D. | 
pendicufar rected;as atthe point C;'.- - ar iT q 
_ with the other: foor deſttibe the Semi-Circle A ab B, "W 
then placing one: ſoot. iv B, extend the- other-foor ra þ 4 
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TT Mechanick Dyalns. 
in the Semi-Circle ; and keeping that Foot in 4, exrend 
the other Foot-to D, and. make there a ſmall Arch: 
Then remove one Foot of your Compaſſes to A, and 
{i extend the otlicr Footto a inthe Semi-Circk,. and keep- 
{ ing that Foot -in' a, extend the other to D, and make 
there another (mall Arch, to cur the firſt finall Arclt; 
and laying aftraight Ruter to the point where theſy owo 
ſmall [7 a cut each other, . and ' the point'C©, 
draw by the fide of rhe: »>Ruler the "iC 7 which 
ſhall be Perpendicular to the __— AB. "i006; "i ER 


f » >l3,,f 
? { 


Toerett a Perpendicular upon ohy end of a Lint; as b Fig. 3. 


Onthe point B, at oneend of the Line AB; plave one 
*Foot of your Compaſſes in the point B, and extend the 
. other on the Line towards A, as'to b, and with it'de- 
| ; ſcribe the Arch ba C; then placing one- Foot in b; ol 
-rcad the other ro a iri the Arch, \and make there's mnark'; 
| Divide with your Compaſſes: the Arch 4 a-into _ 
equal parts, and keeping rhe Feer-of your C 
that diſtance, meaſure .in- the' Arch from' a t6 C, ior 
draw a ſtraight Line from the point! C ro theend. of the 
Line B, and that ay. —puaricis het _ Perpendicular to 
the end of the Line ABI | JA c 
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To draw a Line Parallel to another Line, as y Fi is. 4-_ 


Examp le. If aps ould die ain Pune Line 

AB, ——- ur Pp 'diſtance-y#$--intend 

the Lines ſhall ſtand. off cach;-other; ;andiplacing one 

| Foot ſucceflively near. cach/ end;. Heleribe wick the other 
1 Foot the fmall Ares CDz lay:a | 

rep: of x ſe 2xches, and 6 Lo LIC 

hh a6: ſhall be Parallel tothe Line'A B. 


Definitions. 
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Definitions. 


Dyal Plane is thar Flat whereon a Dyal is intended 
| ro be projected. 


Bhd al Planes fome be Dirett, others Decliners, O=- 
que. 
we Dire# Planes there are five ſorts. 
1, The Aorizontal whoſe FRos lies flat, and is vial 
lel ro the Zbrizon, 'beholding the Zenith. 
2: The South Ereft, whoſe Plane ſtands upright, and 
direQtly: beholds the South. 
* The North Eref, whoſe Plane ſtands upright, and 
direly beholds the North. © 
' _ 4- The Eaſt Eref, whoſe Plane ſtands upright, and : 
ws. - beholds the Faſt. | 
The Weſt Eref, whoſe Plane ſtands upright, and 
dicedtly beholds the- Weſt. 
- Of Pecliners there are infinite ;- and yet may be rod 
ced into theſe two Xinds. 
:. The South Ereft Plane, declining more or leſs to- - 
wards the Eaft or Weſt: | 
 2+1 The North Ereft Plane, declining more or leſs to- - 
wards the Eaft or Wife. 
Of - OBtigue Planes fome are Dire, other Declining ; n 
and. wee of four ſorts. 
| 1. Dirett Inclivin Hr which lean cowards you,, 
and lie direQtly in Weſt, North, or South quars, | 
ters of Fhaven.. | 
0 7 TOA which lean from you, and ' 
tie direQly in rhe Eaft, Weſt, North, or South quarters: 
of Heaven. - pleads nd as 
Iuclintng. Declining can tO you, . 
ha fi: os hrerdy: un the Eafp Weſt, North, or BE: 


=» 
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 avarters of Hcaven : Bur decline more or leſs from the 
the North or Soath, towards the Eaſt or IWefe. 


4. Reclining - Declining Planes, which lean from you, 
bur lie not direaly in rhe Eaft, Teſt, Nerth, 'or Savth 
quarters of Heaven: But Decline more or leſs from tlic 
North or South, cowards the Eaft or Weſt. Eh, 

'If rhe Scituarion of the Plaxe be nor given, you muſt 
ck it : For, there are ſeveral. ways how ro know theſe 
ſeveral kinds of Planes uſed among Artiſts ; Burt the rea- 


| dieft and caſieſt is by an Inſtrument called a Deciinatory, 


firted to the variation of your Place : And if ir be truly 
made, youmay as ſafely rely updn ir as any orher. *- --- 


OPERATIONI L 
The Deſcription of the Clinatory. 


HE Clinatory is made of a ſquare Board, as 

 ABCD, of a good thickneſs,. and the larger the 

berter ; between rwo of the fides is deſcribed -on rhe- 
Center A, a Quadrant as EF divided into: yo eyual parts 

or degrees, which are figured with 10, 20, 30 te goy 
and then back again with rhe Complements of the ſame” 
numbers ro 90: Berween the Limb and the rwa Semi- 
diameters is made a round. Box, into. which a Magheti- 
cal Needle is fitted ; and a Card of the Nautical Com- 
paſs, divided into four Ninetics,; beginning their num- 
bers ar the Eaft, Weſt, North, and South points. of the 
Compaſs, from which points the oppoſite ſf1d-3: of the 
Clinarory receives their Names of Eaſt, Weſt," avorth and. 
Sooth.. ; RNEIETET CA $2 
Bots 0; Thar the North —_ Carbmpſthe 
P © many degrees towards the Eaft 61: Waſtfides + 

of the- Clinatory, 2s the Needle, varics —__” 
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North. inc of ey wort in the place where.you make 
Fs ? ue Workman that makes. your 
x: ira Sill fo aw ho fit. 

', Upop the, Center, A, Iwhereon the Quadrant was de- 
ſcribed , is faſtened a Plumb-line, having A Plummet of 
Lead. or Braſs, ed <o the end of it, which Plumb- 
line is of ſuch length that the Plummet may fall Juſt in- 
ro,the, Grove GH, below the Quadrant, which is. for 
that purpale made, of ſuch a depth, . thar che Phunmet 
may ride freely within it, Without ſtopping at the fides 
' of Kt See the Figure Annexced. 


. tl 
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With this Clinatory you fray Qamine the" ſciruation 


of Planes. AS if yout Plane be Horizontal; It PUG 


and then, for, the true Rp your b You Have 
only the wk North knd*South Liner? Which is 


gone only by ſetting the' Clinatbry flat Ton upon: the 
Plane, .aud rurning it rowards the rightor left hand; till 


you can bring rhe North' pow of the 1 SP ro hang 


;"fot'r draw 
| patallet Gans eaille, *thar 

Line ſalt be.a/Nordi Sh@ SouthFike? +21 2b + 
If your Plane either Recline or-Indline! / apply akof 
the {des of your Clinatory parallel to one of the Semi- 
diameters of the Quadrant to the :Plane, in ſuch fort 


that-rhe Plumb-tinehanging ar eny5 ll upon 
the Cirtumference of the Quadrant, nobendeh & num- 


juſt OE, the Flower. 


ber of degrees of the Ruadrant comiprehendefl berween 
the ſide'ot rhe Quadrant parallel ro the Plane ar d the 
Plumb-line, ſhall be/the number of Ceres far Reclina- 
gon, if the'Centeriof rhe Quadrant points w S ; or 
chnafch, if rhe Centre points, downwards; i MN 
Your Reclining or' Inclinirig Plane tlodlin '® draw 

pon 1t a Line paralicl ro the Horizon, wil rh 
ju y applyin rhe. back-ſide of the Clinaky 
Ap HR eEenter of the 0 ar: 
blink ap. 


you may bBy.the upper-ſidesFrhe 
Horizontal Line if the Plane Incline, or 


{ un-, 
der-ſide, if ir Recline®. If ir. neither. Incline line; * 
on may draw a Horizbutal Line: b 


d under ſides of the ClinatSry --F Jay hg 


' d. 


i is # Merch, a on 5 poyards the Eaf, 
vg 
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rowat o BY "I We Thu 
;Either Ak Wo ql Ber rang: T7 


£1 
| 5 nan, rl as the Need! le dectines flom! 
wr of Fen. Dur points to any of the other of rlicſe 
- fo poinrs, 1 many, degrees i is the Declinatiph c of” the 

GC. 

FE may. find a Meridian Line” Another way ; chus, 
If the Sun ſhine juſt at Noon, "hold up a Plumb-line fo 
as the ſhadow of it may fall upon your Plane, and char 
ſhadow ſhall be 2 Mertdian Line. 


+: Fug Rs | "6p x: R 4 A T. " 
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. To: Deſeribe a Dyal upon a Horizontal Plane. 


Tit draw a North a South Line: C which is called 
; a Meridian (fide Y, throvg the middle of the Plane; 
*1 hys, Set your Deg innit Ft upon. rhe Plane, and 
turn it too and froetill the Neale hang precifely over the 
Meridian. Line of the Declinatory ; then by che $14e of the 
Declinatory parallel to its Meridia Line, draw ſtraight 
Line'on the Plane,” and if rhar ftraight 'Line'be' in the 
wiiddfe of the Plane; it ſhall bethe Meridian Line, with+ 
out. more; ado: + But if it. be not in the-midylle of the 
Plane;,” you niuſt draw a Line .parillelto it through the 
| middle of the Plane for the Meridian Line, or twelve a 
« OW © "Clock tine: And it ſhall be the Meridian Line, and al- 
0. be the. Swbſeila r Ling ; then dray.another ſtraight Line 
through the,midale of this Line} to cr" it-ar fiphr An- 
Bhi Ar the VI. a' Clock Lines; and where rheſe two 
'Lifes. cut one another make'your Centre, whereon de- 
' Teribea Circt. on your Plane as large as. You can; which 
by the Mer idian he ad the Line drawn'at right An- 
ks ES + at Oaog. gles 
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gles with it will-be divided into four Quadrants; bne of 
the (2uadrants divide into 90 degrees thus, keeping your 
Compaſſes at the ſame width-rhey were at when you 
deſcribed the Quadrant, place one Foot in the twelye a 
Clock Line, and extend the orhet in rhe. uadraxt, and 
make in the Qzadrart a' mark With ir; fo ſhall you' have 
the ſixticth degree marked. out : . Then place one Foot of 
your Compallcs in the ſoxa Clock Line, *and extend rhe _ 
other in the Quadrant, and make in the Quadrart anc- - 
ther mark with ir ; ſo ſhall that Qzadraxt be divided into 
three equal parts, cach of theſe" three equal parrs contains 
39 Degrees: Then with your Compaſles divide one 
of theſe three equal yu ifito three” parts, and rrans- 
fer rhat diſtance ro. the other .two third parrs of the 
Q»adrant, fo ſhall the whole Quadrant be divided into 
.' , nine equal parts. Then, divide one of theſe nine. g- 
qual parts into two. ual parts, | and transfer thar 
diſtance to the other cight equal parrs, ' ſo ſhall rhe 
Quadrant be divided into Eighteen equal parts. Then 
divide one of thefe Eighteen equal parts into five equal 
parts, and transfer that diſtance to the other Seventeen 
equal parts, fo ſhall the whole Quadrant be divided in- 
to go equal parts. Each of theſe 9o equal parts are 
called Degrees. . W E:<, ; FE 

Note, That you may in ſmall Quadrants divide truer 
and with leſs trouble with Steel Dividers, ( which open 
or cloſe with a Screw for that purpoſe, ) then you can 
with Compaſics. 48 x ies rae 

In this (zadrant {thus divided) count f 1 the Sub- 
filar or Meridian Line the Elevation of the Pole, thar 
is, the number of Degrees that the Pole of *the World 
is elevated above the Horizon of your P! >, and draw 
a Line from rhe Center through, that i:umber of De- 
grees for the Stilar Ling. Then on the cougar Lo 

| |  _- Chooſe 
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chooſe a point ( where you pleaſe ) and through that 
point draw a Lane ar right Anglcs ro the Subſtilar Line 
as long as yqu can, for 'the Line of Contingexce,. and 
from thar point in the S»b/tzlar Line meaſure the near- 
eſt. diſtance any part of the Szzler Line hath to that 
int; and keeping: one. Foot of your Compaſſes {ill 
in thar point, jet off that diſtance in the Sub/iler Line, 
and ar thar diſtance. deſcribe againſt che Line of Contin- 
gexce 2 Semi-Circle, which divide from either fide the 
Meridian ' or Subſtiler Line into fix equal- parts thus ; 
Draw a line through the Center of this Semi-circle pa- 
rallel to the Line of Contingence, which ſhall be the Di- 
ametral Line, and ſhall devide this Semi-Circle into two 
Quadrants; one on. one 1ide the Sub/tiler Line, -and the 
other--Quadrairt 'on - the orher fide the Subſtiler Line: 
Then keeping your Cempaſtes at the ſame diſtance they 
were at when you deſfribed rhe Semi-Circle, place one 
t firſt on one ſide the: Diametral Line at the Interſe- 
ion of it and the Semi-Circle, and rhen on rhe other 
ſide, at the InterſeAion of ir and the Semi-Circle, and 
extend the other in the Semi-Circle, and make marks 
in the Semi-Circle on cirher fide the Sub/tztar Line ; then 
place one Foot of your Compaſſes-at the Interſeftion of 
the Semi-Circle and the Sub/ti/ar Line, and turn the 
othersFoor obour on tither- fide the . Semi-Circle and 
make marks in the Semi-Circle, fo ſhall the Semi-Cir- 
cle be divided into ſix equal parts ; Divide one: of theſe 
equal parts ifito rwo <quil parts, and transfer thar di- 
ſtance to the orher five equal parts, ſo ſhall the whole 
Semi-Cifele be'divided into twelve equal parts. Theſe 
twelve Diviſions are to deſcribe rhe twelve Hours of the 
Day, between ſix a Clock in the Morning, and fix a 

Clock at Night. _ | 
If you will haye half Hours, you may divide _ - 
Tic 


————_ > ————— 
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theſe twelve into two equal parts, - as/before :: If you will: 
have Quarters you may divide each of thdderwenty four : 
into wo equal-parts more, as before. FILE Orads BY 
For thus: proportioning the. Diviſions in th= Semis: 
Circle, you may proportion the Diviſions and -Sub-diviz 
ſions of Hours.upon the 'Dyab Plane; for a ſtraight Ruler; 
laid upon each of theſe Dniaſions, and on the Center; of 
this Semi-Circle,ſhall-ſhew on rhe Lie"of Centingence the: 
tevcral Diſtances ofjall rhe = Ag parts of Hours.on 
. the Dyal Plane. And ſtraight Lines drawn from the Cen- 
rer' of the Dyal Plane, through. the ſeveral Diviſions on 
the Line of Contingence fhall be the" ſeveral Hour Lines | 
and parrs-on the'Dyal Plane. : * A ITEEY 
But an Horizontal Dyal in our Latitude will -admit. of 
four Hours more, viz. V, IV, inthe Mpraing, and VII, 
VIII, in the Evening. Therefore in the Circle deſcribed 
an the Center of the Dyal _ Plane. transfer the cm 
between VI and V, and VI and IV, on the other :{v& 
the 'ſix a Clock Line; and transfer the-Diſtinces. be- 
rween VI and VII, and VI and VIII on the other fide 
the oppoſite ſix a_Clock Hour Line, and from the Cen- 
ter of the Dyal Plane draw Lines through thoſe” trans- 
ferred Diſtances for the Hour Lines þefore and after 
VI. > ; | Yi; _ 
Then mark your Hour Lines with their. reſpective 
numbers. The Sub/tilar Line in.this Dyal (as aforeſaid ) 
is XII, from thence towards the right hand mark eyery 
{ucceſlive Hour Line with 1, II, TI, &c. and from-XUI 
towards the left hand with XI,» X; -IX;-Gc. ——_ 
: "The S:#le muſt be erected perpendiculariyovc. .heS:4- 
#tilar Line, ſo as to make an Angle with tlie Dyal. Plane 
equal to the Elevation of the Pole of your Place- - 
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Semi-Circle of the Dyal Plane, and to each of the marks in 
the Line of Contingence, ang-by.the fide of ic draw twelve . 
ſtraighr Lines: for the. twelve Fore and Afternoon Hour 
Lines; -viz. from Vkin the: Morning to. VI in the Even- 
ing. Then in the Quadrant V IB, meaſure the diſtance 
berween the VI a Clock Hour Line, and the V' a Clock 
Hour Line, and trangfer the fame diſtances from the. VI 
a Clock Lige to:VII, and V on both ſides the VI aClock 
Hour Lines, and through thoſe diſlances draw from'the 
| Center of-the Plane the VII and-V a Clock Hour: Lines, 
and meaſure-the diſtance berween the VI a Clock Hour 
. Line and the IV a Clock Hour Line, and transfer the ſame 
diſtance from the VI- a Clock Line ro VIII and IV; and 
through thoſe diſtances draw from the Center of the 
Plane the VHI a Clock and IV a Clock Hour Lines: 


4 —PIRxmztds, 
© _— —— & '# 
® 


» © 994 Ag a—_ Ca 
a. 
o H. ae” =—— 
. . P 
% 
o 


Adechanick, Dyallinds "17 
af Tf you'will have the half: Hours and quartcr Hours, 
; 5 or any other diviſion of Hours, you muſt divide each 
ſix diviſions of rhe Eqninedial into fo many parts as 
you. intend, \and by a ſtraight Ruler :laid tothe Center 
4 of rhe Equizodtzal,: and thoſe divilions im: the Equinedtral 
Circle make marks in the Line of Contingence, as you 
Ab did before\ for the whole Hour Lines: and Lines drawn 

from the Center of the Plane through. thoſe marks ſhall 
be the ſub-<diviſtions of the, Hours : But you muſt re- 
member to make all ſub-divifions Thort Lines, and neax 
" the verge of the Dyal. P{ane, that' you may the eaſier di- 
Ninguith.. berween the whole Hours and the parts of 
Hours ; as you may icc inthe Figure. 
- - Having drawn the Hour-Lines, ſet the number of 
each Hour Linc under it, as you'ſee in the Figure. _ _ 

Laſt of all fit a Triangular Iron, whoſe angular point 
Q being - laid ro the Center. of. the Dyal Plane,, otie fide 
] mult agree with the-Subſtilar Line, -and its other ſide 
- B. with the Stilar Line; ſo is the Stile made. And this Szzle 

| you mult erect perpendicularly over the Subftilar Line 
on wee ter Plane, 'and there fix it. "Then is your Dyal 


BB - OPERAT. II. 
1 : To deſcribe an Erect Dire& South-Dyal. © KH 


'F 7 O U .may know an Ere& Dite&-South-Plane, by 
} i. - apphiing che Notth-fide of the' Declinatory. to'it';, 
: -For then, tfthe:North-end of the Needle hang directly 
[ .over the North-paint of the Card in the-bottom. of the 
T Box, it is a South-Plane; \.bur'if it hag bt edinatitly 
over the North-point of the Card, it*'i$ not a Dire 
Soeeth-Plane, but Declines —_ Eaft oc Weſt, and thar 
COſle 


Cp ole TY > ww %F _— 
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contrary to the poinritig 'of the 'Needle» Eaftefly or = 
VVeſterly, from the North-point of the Card : | for, - if 
the Nort 1-pointof the Needle points Eaſterly, the Plane 
Declines from the 'Soutlr.towards the VVelt: if ic pomt 
YVoltgely,: _ Plane Cn from the South towards 
rhe Eaſt. 
You may won; ifthe Plane be truly Ereft: or upright, 

by applying one of the ſides ADor AB to it; for then 

by holding the Center A upwards, fo as the Plumb- 


- line play free in the Groove,-if the Line falls upan o, or 


90, the Plaxe'is upright ; bur, if ir hang. any” of 
the-inrerinediate Degrees, it is not upright, but. Zxcl/ixes 


or Reclines. 
If you find it incline, apply the fide AB to ir, and 


ſee what number of Degrees the Plumb-line falls on, for 
that number of Degrees counted: from the laid A B, isthe 
number of Degrees of. 7uclination.” | 

If you find the: Plane Reclines, appl the ſide A D to 
it, and ſee what number of Degrees the Plumb-line falls 
on, for that number of Degrees counted -from the lide 


AD, is the number of Degrees of Reclinatvon. | 


Theſe Rules being well underſtood, may ſerve you te 
find the ſcituation of all other ſorrs of Planes. 

But for the making. a Dyal on this Plane, you muſt 
farſt draw a Meridian Line through the middle of the 
Plane, by applying x: Plumb«line--ro the middle of it, 
rill the Plumber hang quietly before it : for then, if the 
\Plumb-line be?blacked (fora white Ground, or chalked 


-for adack:Gtouad) and firained-as Car _—_— 'do their” 
. may- with.one ſtroke of the ſtriug-on- the 


\Lines, . 
Blaze, :deſcribe:the Meridian Line,as A XII. This Me- 


radesss allo __ ms Line." 


s 4. £ — i 


. 
Mad 4M | 


1.6 
% 


— J 


'Then onthe top of this Meridzan Line,as at A,draw an» 
other. Line athwarr it,to cut it-at:right Angles, as'VI, VI. 
for an Eaſt and Weſt Line. Ar the meeting of theſe two _ 
Lines at the top, make your Center, whereon deſcribe 
a Semi-Circle on your Plane, as large 'hs you can, which 
by the Meridian Line and the Eaſt and Weſt Line, will 
be divided into:rwo Qzadrauts. One of theſe. Quadrants 
divide into go Degrees ( as you were taught Fol. 12.) 
andifrom: the Sulfilat Tine count rhe-Complement 4 
the Poles Elevation, which: (here, at: Londow whete! that 
Pole is elevated-5 15 Degrees, its Complement to'go ) 'is*: 
38+ Degraes;. and make thete-a mark,; agatE. Then ory 
the Sub/tilariLine clhuſe a paints (where Yowpteaſ) as ac” 
F, for the Zine iof Contizgence' to. paſs ithroughg which -- 
Line of Contingenco crave axrlong/agyourran, ib ——_— 

cur the -Sd#fh-riiingikt right) Angles andlftolaighB1' 
oint Fiiu« this \Subftlar'/Lins; meaturovchenſhorteſt dia: 
Foog 'obydurEompatieefiillſiorhopoinol, roar chays.> 

_ diſtance tine>;ghar GPs dike, a3ardGy rherebh Hhyno! 
point G deſcribe a Semi-Circle of the Equinot;ab ypAidft | 
the. Thi: Vf Contingence, which Semi-Circle divide into 
NPY. C2 twelve 
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rwelye equal parts, ( as you Were taught by the Fxam* 
ple in the Fforizonta! Dyal,Fol.1 3-)and bya ſtraighcRulcs 
lai:l to cach of theſe Dir uions, ard to tne Center of ithe 
Semi-Circle fnake marks ins Line. of .Cortixgence by 
the ſide of the Euler; icr firaight, ines dravn from 
the Center _ of "the Dyal Flane tYhrovgh theſe marks "Fi 
the Contingent Line ſhall be the 12 Hour Lines before 
and after Noon. | | | 

Then mrk your Hour Lines, with their reipeQive 
Numbedggithe Sub/tlir or Meridian Line is Nl, frofn 
thence now 5 thy fab ale Ul I, H, MW, Sc. aud 
from rheneetowards the lefr tiznd wirha XI, XN, IX, &c. 

The S:zle muſt be cr2Qed perpendicujar over the Sub- 
ftilar Line, fo 2s to make. an Angie with the Dyal Pline 
equal ro the. Complemear of. rhe "Poles Elevation, viz. 
35x Degrees. N BYE 7, Fc 1 i6 | 
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-oO-P0ER AT. IV. 
To make an Ere4 Dire'NowDyal. 


FLE Erc# DireANorthtDyal, Stile and all, is made 

:.. by the ame Rules,” changing upwards tor down- 
wards, and: the:left ſide for the-right, the Erett Dire#t 
South Dyal'is made; for if the Ere& Dire South Dyal be 
drawn on any tranſparent;Plane; as on Glaſs, 'Horn,or 
an oyied-Paper, and the Horizontal. Line VI, VI, tutned 
downwards; and; the Line: VHLmark/t:with:V,.the Tine - 
VIE-wieh-DIIE,: the 1:ine-V- with VII, and-the'T net 
with/VIIL,-then-have-you of it a North Ereft Dire... Dyat. © 
cauſe the Sun-in aur Laririide ſhines. 6a Nomh face the - * 
longeſt :Day only before VI ih the Mornitig, nd after -: 
VIat Night Ban” pA 979-10 924 J-iffe ? fo 0H | 


L ah. * we; - -* 
ND | | . 4 &* = 
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0 To e&erite an: Erect Jared Babi I» & 23119 : 
$2 '; ey Hog oe er IR EONS C 4:1 
Aving a Diumb-line a ittle above the Pizce ca whe 
\\ a.1 where you intend te mare your Dyal, and 
\\ait 011 it havy Quicriy before the Was : "I hon If we 
Ling be-rubbeg— with ChazK” (ikea Carpenters Linc ) 
Yeu; may by hoiving the Plumber cnc c:vic to the V\ ail, 
and {rainieg 1t pretty fit, firike with it a fixraght Line, 
az Carpenters do: 'i lis Line ſha!! be a perpenuicular,as 
AB. '1hen chute a convenient point wn this Perpenut- 
Ccu.ar, as ar C, for a Center, whereon' deſcribe an oc- 
cuitiArch, a3 DE; "this Arch muſt contain the number 
of Degrees of- the Elevation of the Fquineftial, counted 
berwcen D and E, which in' our 7 atitude is 38 +, or 
(which is a!l one?) the Complement of the Poles Eleva- 
tion. 'Iherefore in a'Qadrant of the fame Radius with 
the occult Arch meature 38+ Degrees, and fct them off 
in the Plane from E ro D: Then from D to the Center 
C in the Perpendicular, draw the prick't Line D C; this 
prick't Line ſha'l repreſent the Axis of the Word. Then 
croſs this Line ar right Angles with the Line CF, ; and 
draw it from Cto F, ſo long as poſlibly you can : This 
Line ſhall be the Contingent Line. Then chuſe a point in 
this Contingent Line;-as at VI, draw-a-Lincthrough that 
point ar right Angles for the Sub/tilar Line, as G VI H. 
for the Subſtilar Line ; then open your Compaſſes to a 
convenjent width, { as to,VI G:) and-pitching one Foot 
in thepoint G;> with/rhe orher ;Foor: deſcribe a' Semi- | ' 
Circle, of. the Equivedial againſt: the Exc of Contingence,-' - 
cqual parts,;as you-were taught by tho Examplc'in the” +- 
ES 7 Horizontal © 


zz Mechanick -Dyalling. 
onal Dyal; and laying a ſtraight Ruler on rhe Center 
. of this Semi-Circle of the Zqaeinofzal, and ro cach of 
thoſe equal parts mark on the Contingent? Line where the 
Ruler cuts it, for thoſe marks ſhall be the ſeveral points 
from whence Lines drawn parallel to.the Line CD ſha. 
be the reſpeRive Hour Lines; © TOE 9 | 
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from. a lictle before1V ip the Morning:ro Alinoſt Noon: 
For juſt at Noon the Shadow gocs:off the'/Plane j 'as 
you may ſee, if you apply a ſtraight Ruler ro the Center 
of the Equinoctial Semi-circle G, all lay it to the poinr 
2 in the Semi-Circle; for the ſtraight Ruler will then 
never Cut the Lize of Contingence, becauſe the: Lixe. of 
Contingence is parallel tothe line G XI onthe EquinoGtial 
Circle, and Lincs parallel, though continued to never {o 
great a lehgth, never meer. 

. To. thete.Hoar Lines, ſet mo as \may be Gan in He 
Scheme. | 

The-Stile LK of this: Dyal, as well as:of all others, 
muſt /ſtand-parallel ro'the- 4x3s-of- the World 3 and! als 
parallel to the Face of the Plane, and parallel ro afl-the 
Hour Lines, and: ſtand directly over the Subſthar or VI 
a Clock Zour Line, and that fo high as/is-the diſtance 


 . of the Center: of the by TIE Serni-vitele Bane or 


Contengent: gra n by 
pe OPERA'T. Wer 
.To Aerite Dyal on E__ Direct VVeſt-Plane. | | 


'N-Ecet Dirott V4f is the ſame in all refpedts 
with an Ere& Dire EaſtDyal; only as'the Eaſt» 
.Dyal ſhews the Forenoon Hours, ſo the VVeſt ſhews the 
- Afternoon Hours. .. 

_ if you ſhould: draw.the Eaf-Dyal on-any tran- 
: Plane, as on: Glaſs,” Horn,- oc oyled Paper, of 


one-/ſide- will ap Dyal,- on the other 
ppc an ha 


"fide a YPeft; 0 The'Howr "Lines (tus 
owes. faid before-in-the "North- ,)/ muſt' be changed!; 

forthat whichuimuhic: is XI, inthe YYeft muſt. 
-be-1; irhar; whick in the Dat, in th YI 
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muit/be N;;: char which induc! & 27 Dal i5: IX, a the 
i; maltbe UT; Sc. The Stikz iz ths tame, * | 


ORERAT. Vit. 


7s dijcribe a Dyal ona Ext Noh: or Ecet Sourh 
Plane Declining Eqtmirds or Wefkpardge © | 


Heſe four Dyal:, viz. the Eredt North Declining 
| Eaftwards, the Erett North Declining ' Weſtward, 
the Erect South Declining Eaftwards, an4 the Erett' South 
Declining TWWeftwards, axc all projecte _ the ſameRules ; 
and therefqte atcin effe&t-bur-one:Dyal differently placed, 
as you thall ſce-hereafcer. | 7 13% 
Firſt draw on your Plane a ſtraight Line to repreſent 
the Horizon of your place, and mark :onc:nd of ix W 
for Weſt; and the other.cnd E for Ef. 2 Chuſe 'a point 
in this Z7orizontal Line for a Center,. as: at Ay» whereon 
you may deſcribe a Circle ro comprehend all rheſe four 
Dyals: Draw a Line as. MAM perpendicular to the F/ori- 
zoxtal Line WE,through the Center A for a MeridianLine, 
and on thar Center deſcibea Circle; which by_the two 
Lines WAE, and MAM will be divided into four 
Quadrants, which will comprehend the four Dyals afore- * 
Mid; for-if it-be-a' North declining Weſt you are to draw, 
the upper Quadraxt''ro the-left hand ſerves your pur- 
poſe: If a South declining Weſt, the ſame” Lines: conti- 
nyed through the Center A-into: the Jower Zuudrant to 
the right Hand Terves' your turd 5 if a North Detlining 
£4f, this pad: to the; gigliti hand.u..coves your 
tura z.:or if a'Soath declining Zaft,the ſams;/Lines conti- 
nued through/the:Cemer, A_into the: lower 2aadrant ro 
the left hand ſerves your. $urn'; and you'-... F draw the 


Declination; Quinplement of the Poles Altieudey Subſtile, rd 


| — 


—_—— — 
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and Hour Lines in it; but the Zour Lines muſt be diffe- 
rently marked ,as you. ſhall ſee hereafter. I ſhall only 
give you an Example. of one of theſe Dyals, viz. ASouth 
Dechning Eaſt. | 


o —_— 
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We will ſuppoſe you are to draw a Dyal that declines 
from the Sourh 50 Degrees towards the Eaſt; here be- 
ing but one Dyal, you need' deſcribe but one Quadrant 
of a Circle. Set off in the lower Quadrant, W AM 
50 degrees from the Meridian Line, M towards W, and 
from the.Center A draw a ſtraight Line through that 
mark in We Qzadrant as DA, which may be called the 
Line of Declination ; then ſer off from the Meridian Line 


the Complement of the: Poles Elevation, which in our La- 


rirude is 384degrees,. and there draw another Line from 
the. Center as AP, 'which we will call the Polar Line. 
, Ts D Then 
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Then take in the Zorizontal Line a conyement portion 
of the Quadrant, as AB, and from the point B draw a 
Line parallel ro the Meridian Line A M, and continue 
that Line till it interſe& the Polar Line, as at P, from 
which Point P draw a Line parallel to W A, as PC: 
Then meaſure the diſtance of A B in the Forizontal 
Line, and ſer off that diſtance in the LinE-of Declinati- 
0x, as from A to D, and from that point of diſtance 
draw a Line parallel to the Meridian A M through the 
Horizontal Line at R, and through the Point D, and 
continue it through the Line PC, as at S; then laying 
a ſtraight Ruler ro the Center A, and the Interſection 
of the linc PC, at S,draw the Line AS for the Sub/tile : 
Then upon the Point S erect a Line perpendicularly as 


ST; Then meaſure the diſtance between R and D, 


and ſet that diſtance off from S$ to T, and from the 
Center to the point T draw the, Line A T for the $Sr3/e 
or Gnomon ; and the Triangle SA T made of Iron or 
Brats, and erced perpendicularly over the Sub/tile $ 
A, ſhall by its upper ſide TA, caſt a ſhadow upon the 
Hour of the day. Burt you will fay, the Hour Lines 
muſt be drawn firſt: It is true; Therefore to draw 
them you mult chuſe a point in the Sub/tile Line where 
you think good, and through it draw the Line F F as 
long as you can for the Line of Contingence ; then with 
your Campaſſes take the ſhorteſt diſtance berween this 
point and the Srz/c, and transfer that diſtance below the 
Line of Contiugenceon the Subſtile as ar X, and with your 
Compaſles at that diſtance deſcribe on the C:nrer A a 
Circle to repreſent the Equinottial; then ( as you were 
taught in the Example of the Horizontal Dyal ) divide 
the Semi-Circle of the Equinotial into twelve equal 
parts, hy new at the point in the Zquinoftial Circle, 
wheze a ſtraight Line drawn from the Center of it » 

e 
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che InterſeCtion of the Linc of Contingence with-the Mc- 
ridian Line cuts' the Equinoftial Line, as here ar the 
Point G; then lay a ſtraighx Ruler to the Center of the 
Equinoftial Circle, and ro every one of the Diviſions in 
the Semicircle, and mark where the ſtraight Ruler curs 
the Contingent Line; for ſtraight Lines drawn. from the 
Center A of the Dyal to thoſe ſeyeral marks on the 
Contingent Line, be the Hour Lines; and muſt be 
numbred from the Noon Line or Meridian AM back- 
wards, as XII, XI, X, IX, &c. towards the left hand. 
So is your Dyal finiſhed. 

This Dyaldrawn on any tranſparent matter, as Horn, 
Glaſs, or an oyled Paper, ſhall on the other ſide the 
tranſparent matter become a South Declining Weſt ( Stile 
and all) butthenthe I aClock Hour Line muſt be mark+ 
ed II, the XIT, XII, the XI a Clock Hour Line, I, X, 
H, IX, II, &c. 

If you projet it anew, you muſt deferibe rhe Qua- 
drant M W on the other fide the Meridian Line, on the 
Cetiter A from M to E, and then count, (' as before) 
the Declination, Altitude of the Pole, Subſtile, and Stile 
in the Quadrant, beginning at M towards E, and work 
in all reſpedts as with the South Declining Eaſt; only 
number this South Declinging Weſt as in . foregoing 
Paragraph. | 

If you project a North Declining Eaſt, you muſt de- 
ſcribe the Quadrant above the Horizontal Line from M 
npwards, towards E on your right hand,and count (as 
beforgy the Declination, Altitude, Complement of the Pole 
Subſtile and Stile from the Meridian Eine, and- work as 
with the South Declining Eaſt: It nauſt be numbred 
from the Meridian Line M towards the right hand with 
XI, X, IX, VIII, &c. | 
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If this Dyal were drawn on tranſparent matter, - the 
other ſide would ſhew a North Declining Weſt : But if 
you will projet it anew, you muſt deſcribe the Qua- 
drant above the Horizontal Line, from M upwards to- 
wards W, and count from the Meridian Line AM the 
Declination, Complement, Altitude of the Pole, Subſtile 
and Stile, and work with them ( in all reſpes) as 
with the South Declining Eaſt; but then the XI a Clock 
Hour Line muſt be marked I, the X, II; the IX, III, &c. 


OPERA 1. TIL 


To draw a Dyal on an Eaſt or Weſt Plane Reclining, 
or Inclining. 


Rraw a ſtraight Line parallel to the Zorizon, to 
repreſent the Meridian, or XII a Clock Line, and 

mark one ead N, the other S; chuſe a'poinrt in this 
Line, as at A for a Center: Then if your Plane be. an 
Eaſt, or a Wie Incliner, let fall a Perpendicular upon 
this Cearter, ( that is, the Perpeadicular muſt ſtand aboye 
the Meridian Line NS) as AE, and upon the Center 
A deſcribe a S2mi-Circle aboye the Meridian Line NS; ) 
Bur if your F:ine be an Eaſt Incliner, or a Weſt Recli- 
ner, let fall a Perpenicular from the Center A under 
the Meridian Line, and upon the Center A deſcribe a 
Semi-Circle under the Meridia Line. If your Plane be 
a Weſt: Inclizer, work ( as ſhall be taught) in the Qua- 
drant on the left-hand above the Merrdian Line. .If an 
Eaſt Recliner, in the Qzadravt on the right handSaboye 
the Meridian Line. If it be a Weſt Recliner, work in 
the Quadrant on the left. hand under the . Meridian. If 
an Eaſt Incliner, in the Quadrant under the 7 Jeridian 


' Line the right hand. 


For 
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For Example, An Eaft Dyal Reclining 45 Decrees. 


You would draw a Dyal on an Eaft Plane Reclining 
45 Degrecs : Therefore in the Qzadran? on rhe right 
hand above the Meridian Line, ſet off from the Perpcn- 
dicular AF. 45 Degrces on the Quadrant, for the Recli- 
nation of ths Plane; and ſet off allo in the Quadrant 
38+ Degrees irom the Perpendicular for the Complement 
| of the Poles Flevation, and at rheſe fertings off make 
marks in the Qzadrant : Then lay a ſtraight Ruler to the 
Center A, and-to the marks in the Quadrant, and draw 
ſtraight Lines through them from the Center. Then 
chuſc in the Meridian Line N S a conyenient point, as 
at B, and. through that point draw a Line parallel to 


the Perpencicular AE, which will interſet rhe Line 
drawn for the Complement of the Poles Elevation A P 


in P; from which point P, draw a Line parallel to the 
Mzridian Line N S, to cut the Perpendicular AE in C, 
and alſo the Line of Obliquiry, AO in O. Then meaſure 
the length AO, and ſer off that length in the Perpen- 
dicular ACE from A to FE, and draw the Line E G pa- 
rallel ro the Merzdiay Line NS, which will cut tke Line 
BP prolonged in G. Meaſure alſo the length of C O, 
and ſer thar length off from A ro Q on the Line of Ob- 
liquity AO, and draw the Line Q R parallel ro the 
' Perpendicular ACE. Thenmeaſure the diſtance of AR, 
and upon the Line GPB, ſet it off from G to S; and 


laying a ſtreight Ruler ro the point S and the Cen- 


ter A, draw by the ſide of it the Line AS, for the Sub- 
ſtile Line. Then meaſure the length of Q R, and from 
S raiſe a Perpendicular, and in that Perpendicular, ſet 
char length off from S to T ; and laying a ſtraighr Ru- 
ler to the Center A and the point T, draw the Line : 


AT 
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AT for the Stilar Line, which $:3/ar Line being perpen- 
dicular erected--over the Sabſtilar Line A S, Sl and 


parallel to thewdxis of the World, and caſt irs ſhadow 
on the Hour of the Day. 


% 


To draw the Hour Lines on this Plane, you muſt (as 
you have ſeveral times before been direQed ) chuſe a * 
point in the Sub/tilar Line, and through thav point draw 
at right Angles with the Sub/tzlar Line the Line of Con- 
tingence 1o long as you can : Then meaſure the ſhorteſt 
ba berween that Point andthe Szilar Line, and 
transfer that diſtance below the Line of Contingence 
in the Subſtilar Line, as at &, and w. u your o_ 
paſſes 
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paſſes at that diſtance, deſcribe againſt the Line of Con- - 
ringence the EquinoCtial Circle; then divide the Semi- _ 


Circle of the Equinottial next the Line of Contingence in- 


ro twelye equal parts, as you have formerly be:n taught, 


beginning ar the Point in the Equinotal Circle, where a 
ſtraight Line drawn from the Center of it to the InterſeCti- 
on of rhe Line of Contingence with the Meridian Liic N 
S cuts the Fquinottial Circle, as here ar the point D : 
Then lay aſtraight Ruler to the Centgr of the Equinoitial 
Circle, .and to every one of the Diviſions in the Equi- 
notial Semi-Circle, and mark where tlie ſtraight Ruler 
cuts the Contingent Line ; for ſtraight Lines drawn from 
the'Center A of th2 Dyal, through rheſe ſeveral matks 
in the Contingent Line ſhall be 'the Hour Lines, and muſt 
be numbred trom the Meridian or Noon-Line N S which 
is the XII a Clock Line upwards, with XI, X, IX, 
VII, &c. The Center of this Dyal muſt ſtand down- 
ward. | 

If this Dyal were turned with its Center upwards, 
it would ſhew a Weſ# Intlining 45 degrees, only the 
numbers to the Hour Lines muſt be changed; for to XI 
you muſt ſer I, to X, II, to IX, II; &c. and the Sub- 
ſtile over which the Stile muſt ſtand, muſt be placed in 
the Semi-Circie (| at firſt deſcribed ) as much to the 
right hand the perpendicular AE, as it doth on rhe left 
hand. | 

If this Dyal were drawn on Glaſs, Horn, or an oylcd 
Paper, and you turn the Meridian Line NS upwards, 
the back ſide ſhall be an Eaft Tuclining 45 degrees, and 
the HourzLines muſt be numbred as they are on the Eaſt 
Reclining ; But the Subſtile over which the. Stile muſt 
ſtand, muſt be placed in the Semi-Circle ( ar firſt de- 
{cribed ) as much to the left hand the perpendicular A 
E, as it is on the oyled Paper-to the right hand. : 
; | l 
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If you turn the Meridian Line N S downwards, the 
backſide ſhall be a Weſt Recliner 45 Degrees, and the 
Hour Lines muſt be numbred from the XII a Clock linc 
upwards, with I, II, III, &c. 

You muſt Note that all the Hour-lines of the Day 
will not be deſcribed in this ſingle Qzadrar?, nor docs 
the (fwuadrant at ail relate to the Hour-lines; but is de- 
{cribed only for ſetting oft the Complement of the Poles 
Elevation and Reclination of the Plane, that by working 
( as hath been ſhefkn) you may find the place of the 
Subſtilar line, and the Angle the Stile makes with ic ; 
for having the Subſtilar line, you know how t6 draw 
che line of Contingence, and to deſcribe. the Equinofial 
Circle, by which all the Hours are deſcribed'on the 
Plane. | 


To draw a Dyal on a Dire South or North Plane 
Inclining or Reclining. 


Dire Reclining or Inclining Dyals are th2 ſame with 
Ere&t Direct Dyals that are made for the Latirude of 
ſome other Places ; the Larirude of which Places are ei- 
rher more than che Latitude of your piace, if the Plane 
Recline, or Icis, if the Plane Zuclzne; and rhat in ſuch a 
. proportion as rhe Arch of Rerlination or Tuclination 1s. 

Thus a Dire&t South Dyal Reclining 10 degrees in 
Londoa's Latirude, (viz. 515 degrces ) is an Erect Direct 
South Dyal made for the Laticude of 61+ degrees. And 
a Direct South Dyal Zclining 10 inthe Latitue of 51+ 
iS an Ered Dire South Dyal in the Latity//: of 41+ 
degrees, and is 'to be made according to the DireQion 
given in Operat. II. 


OPERAT. 
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217507 9s ! LINEN OP E RAT. IK 
To draw a Dyal on a South or North Inclining De- 
+ _ - clining, or Reclining Declining Plane. 


JF" Heſe four forts of Dyals, viz. the Sourh Inclining 
- + - Declining, and South t Reclining Declining, and 
North Inclining Declining, and South Reclining Decli- 
ning, are all projected by” the ſame Rules ; and there- 
fore are in effe&t but one Dyal differently placed, as 
you ſhall ſee hereafter. -- 

Firſt draw on' your Plane- a ſtraight Line parallel ro 
the Horizon, and mark one end W for Weſt, and the 0- 
ther E for Eaſt. On- South Incliners 'and Recliners, E 
on the right hand, and W on'the-left; on North Incli- 
ners and Recliners E onthe left hand and W on the right. 
Chuſe a point in this Horizontal Line for a Center,. as 
at A; through this point A draw a line Perpendicular to 
the ZZorizon, and on this point ( as on a Center ) de- 
{cribe a Semi-Circle, one Quadrant aboye, and another 
below the ZZorizontal Line, ( though for this Example I 


deſcribe bur one.) Then if che Plane reſpe& the South, 


{cr oft in the lower Quadrant from the: Perpendicular the 
Deciination, the Inclination, or the Reclination, and 
the Complement of the 4/ti#ude of rhe Pole; and thro' 
theſe ſeveral ſerrings oft in the Quadrazr, draw ſtraight 
lines from the Center A, then take in the Frizontal 
line toward. the Semi-circle , a conyenieat diſtance from 
the Ceater A, as B, and through the point B draw a 
ſtraight Line parallel to the Perpendicular, and prolong 
it through the Polar line, as BP; through the point P, 


draw. a. line; parallel to: the. oriagnral line; as PC; this 
-line will-cux:che-line.of. 04#qatyiin;:che ;point: O,-then 
mecaſure:the diflance ok;A: O,;iand.fe e Of has '\ds{t2noems 


—_ 
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the Perpendicular from A to F, and through the poine 
F draw a ſtraight line parallel to the ZZorizontal line, as 
F G, for. the Zorizontal Interſetion. Then meaſure the 
diſtance of C O, and ſet off that diſtance on the Per- 
perpendicular from A to L; from the point L, draw the 
line LD parallel to the Horizontal line, to cut the line 
of Declination in the point, D. Then meaſure rhe di- 
ſtance of A B, and ſer of that diſtance in the Line of 
Declination from A to E; and from the pointe E, draw 
' a ſtraight line parallel ro the ZZorizontal line WE, tocur 
the Perpendicular inthe point K. Meaſure the diſtance 
of EK, and fer off thar diſtance on the other ſide the 
Perpendicular in the Horizontal Interſetion, from F ro 
H, and from the point H draw HN parallel to the Per- 
pendicular to cug the Forizontal line in the point N. 
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Then to find the Meridian line, Subjizle and Srzle, do 
thus. If your Plane be a | Southern Incliner, or a Nor- 


the of LD, and ſer off | 
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that diſtance in the Horizontal Interſetion from F ro M, 
and through the point M draw the line AM for the 
Meridian line. Then add the diſtance of AL to A K; 
thus: Meaſure the diſtance of A L, and place one Foor 
of your -Compaſles in the point K in the Perpendicular 
line, and extend the other to X, and meaſuring rhe di- 
ſtance of A X, ſet it off in the line of O/zguity from A 
to Q; and from the point Q draw the line Q R paral- 
|;l ro the Perpendicular, and cutring the Forizontal line 
in the point R. Then meaſure the diſtance of A R, and 

Thar diſtance from H in the Horizontal Interſei- 
on to S on the line HN, and to the point S draw the 
line A'S for the Subſtile. Then meaſure the diſtance of 

QR, and ſet off chat mage ndge noon from the 
point S to T'; and laſtly, from the point A, draw the 
ſtraight line A T for the Srilar line, which Sz4il/ar line be- 
ing perpendicularly ere&ed over the Subſtilar line A S, 
will ſtand parallel to the Axis of the World, and caſt its 
ſhaddow; on the Hour of the Day. | 

Bur if the Plane be a Southern Recliner, or Northern 
Ixcliner, meaſure ( as before ) the diſtance of L D, and 
( as before you were directed ) to ſer it off from F in 
the Zorizontal Interſettion on: the right hand the'perpen- 
dicular line : So now, fet that diſtance from F to m in 
the Horizontal Interſedtion on the left hand in the Per- 
pendicular line, and. draw.the line A. m for the Meridian 


Line. Then as before you were directed, ro add AL to 


AK; So now, ſubſtradt the diſtance of AL from AK, 
and the. remainder wilt be L K-:- Set therefore the di- 
ſtance cf L K from A to in the ſame line'of 04/iquizy, 
and from the point q draw the line q r parallel to the 
perpendicular.. Meaſure then the diſtance ' of A r;”"ang 
ſer off thar diſtance tithe dine” FN, ' fromH. to 5 far the 
Subfelarlie; then eret r- the point s a porpuagiculer; 
| 2 an 
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and on that Perpendicular ſer off ftom to z the diſtance- 
of qr: And laſtly, from A” draw the line A ? for rhe” 
Stilar Line. 

If K falls upon L the Plane is parallel to- hb: Axis of 
the World, and the Dyal drawn upon it wil have no 
Center ; But s will fall upon H, and AH- (or As) 
will be the Subſtile. 

I ſhall give you rwo Examples of theſe Rules: One 
of a Dyal with a Center, and the other of a Dyal with- 
our a Center, And firſt, 


OPERAT. R. 


How to draw a Dyal with a Center, Declining + 20  Degres 
"and Inclining 39 Degrees. | 
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F- T' che fon cegving Preceptsof the laſt Operar. 

ing pho SubBile Srike and-Meridzan,y© waiſt (25 
you weten OR chuſe.a a polar, is De Subſti- 
lar 
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-- lar line, through which at righr Angles-to the \Subiler' 
' line drawthe line of Contingence' along as you 'can . 
then meaſure rhe ſhorreſt diſtance between'tthe-poinr' of 
Interſetion and the Stilar' Tine, and transfer that idi- 
ſtance on one ſide of the /ine' of Contingence upon - the 
Subſtilar line, and fo deſcribe the Fquinodtiat Semi-citcle- 1 
gainſt the /ine of Crutmmgence - Then -lay' a' firaight Ru- 
ler to the Cente® of the *Equinodtanl Circle; as at A, Atid! 
ro the point where the ine of Copringence' cuts - the Me- 
ridian Line, «s at Z,. and mark where the ftraight Ru-- 
ler. cuts the Eqzinoftial Circle; 'and-from that mark be-; 
gin to' divide the Semi-rircle afhte' rwelverequal parts, -and 
by a ſtraighrRuler laid to thoſe diviſions afid®the- center 
of the Equinotial, wake marks in the /ine of Contingence. 
Then ſhall. ftraight /izes drawn from the Center A of 
the Dyal, through cvery one of the marks in the Contin- 
gent line be the Hour lines of the Dyal, and muſt be 
numbred from the XII a Clock line towards the right 
Hand, with I, II, III, IV, &c. And the other way with 
XI, X, D& Oc. 


GEKA F 


How to draw a Dyal without aCenter, on a South Plane; 
Declining Eaſt 30 Degrees, Reclining 34 Degrees 32. 
Minutes. | | 
Aving by the Precepts of Operat. IX. found the $ub- 
ſtile.you mult find the Meridz;an line otherwiſe than 
you were there taught: For, having drawn the lines.of 
Latitude, Declination and Reclination,- and found the $ub- 
/tzle, meaſure rhe diſtance of B P, and fer it off on the 
line of Decli.ition from A to K,_ and draw from the 
Perpendicular AF the line-K-Q parallel to A B; then 


mea=-. 


diſtance between the Center A and taat mark muſt 
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meaſure the length of KQ, and ſer it off on the Polar 
line AP, from A to V; take the neareſt diſtance 
berween the point V and the /ize A B, and fet ir off 
on the lixe Q K from Q to M; through which point 
M, draw a line from the Center A; then meaſure with 
your Compaſſes in the Semi-circle W N E ( which 
in this Dyal may repreſent the EquinoGtial ) the di- 
ſtance of the Arch N ws, and ſer oft thar diſtance from 
the InterſeQion of the Szub/tile with the Semi-circle ar 
S to T in the Semi-circle, which point T ſhall be the 
point in the yy age y that you mnlſt begin to divide 
the Hours ar, for the finding their diſtances on the Jine 


of Contingence. 


f 


Then conſider ( according to the bigneſs of your 
Plane ) what height your $:i/e ſhall ſtand aboye the 
Subſtile, and there make a mark in the */le; for the 


be 
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be the heighth of the Sie perpendicularly erefted over 
the Subſtile, as at I. Draw through this point I a /;ze 
of Contingence, as long as you can to cut the Sub/zi/e ar 
right Ang/es, and then laying a Ruler to the Center A, 
and ſucceiſively ro each Diviſion of the Equinotal make 
marks in the lize of Contingence, 'and through thoſe 
marks draw ſtraight /ixes parallel to the Sub/tile, which 
ihall be the Zur /ixes ; and miaſt be numbred from the 
left hand rowards the right, beginning ' at the XII a 
Clock line with I, II, II, &c. and from the right hand 
_ the left on the XII a Clock He with XI, X, 
X, Sc. | 

The Szle to this Dyal may be cither a ſtraight Pin of 
the length of A I, or elſe a Square of the ſame heighth, 
. erected perpendicularly upon the point I, in the $ub- 
ft tle line. ; . 


OPERA T. MI. 


To make a Dyal oz the Cicling of a Room, where the Di- 
rect Beams of the Sun never come. 


Ind ſome convenient place in the Tranſum of a Win- 

dow to place a ſmall round piece of Looking-Glaſs, 
about the bigneſs' of a Groat, or leſs, ſo as it may lie 
exatly Horizontal. The point in the middle of this 
Glaſs we will mark A, and for diſtintion-ſake call it * 
Nedus. Through this Nodus you muſt draw a Meridian 
line 0:. the Floor, thus: Hang a Plumb-line in the Win- 
dow exactly, over Nedus, and the Shadow that the Plumb- | 
line caſts on the Floor juſt at Noon will be a Meridzar 
line; or you may find a Meridian line otherwiſe by the 
Clinatory. Having drawn the Meridian line on the 
Floor, find a Meridian lixe on the Cieling, thus ; Hold 
41 
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a Plumb-line to the Cicling, over that end. of the Mer 
dian line next the Window ; if the Plumber i hang not ex- 
adly on the Meridian Tine on. the Floor, remove*yoy 
hand on the Czel;yg one way or other, as you ee. ul 
riil it do hang quietly jult over it, and at rhe point 
where the Plamb-line touches the Cjeling make a mark, 
as at B; that mark B ſhall be direQly over the Merid:- 
an line on the Floor: Then remove your Plumb-line to 
the -other . end of the: Meridian line on the Floor, and 
find a point on the Cjeling direaly over: it, as you 
did the former point, as at C, and through theſe two 
points B and C on the Czeling, ſtrain and ſtrike a line 
blacke with- Small-cox/ or any other Colour ( as Car- 
penters do ) and that /zye B C on the Czeling ſhall be 
the Meridian line, as well as that on the Floor : Then 
faſten a ſtring juſt on the Nodxs, and remove thar ſtring, 
forwards or backwards, in the Meridian line on the Ciel- 
ding, till it have the ſame Eleyation in the Quadrant on 
the Clixatory above the Horizon that the Fquinodiil hath 
in your Habitation, and through the point where the 
ſtring touches the Meridian line in the Celine , ſhall a 
line be drawn at right Angles with the Meridian, to re- 
preſent rhe Equinottial line. 

Thus in our Latirude the Elevation of the Equator 
being 38+ degrees; I remove the ſtring faſtned to the 


| Nodus forwards or backwards in the _ Meridian line of 
"the Czeling, ill the Plumb-line of the Quadrant on the 


Clinatory, When one of the ſides are applicd to rhe ſtring, 


_ falls upon 38- degrees, and then I find ir touc': 'he Me- 


ridian line at D in the Cielng ; therefore at LD) I make 
a mark, and through this mark ſtrike the yz D E (as be- 
fore I did in the Meridian line ) to cut the Meridian 


Line at right Angies : This /zne ſhall be. th. cquizoitial 


line, and ſerve to denote the Hour Diſtances, _as the 
1241 pmnin OC WO og 
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Guutinges! Lines does on other Dyals, as you have often 
ſt _ | | 

Then I place rhe Center of the Quadrant on the Cli- 
natory upon. Nodus, ſo as the Arch .of the Quadrant may 
be on the Eaſt ſide the Meridian Line, and underprop 
it ſo, that the flar ſide of the Quadra may lie parallel 
to the ſtring, when it is ſtrained between: the Nodus and 
the Equinottial, and alſo ſo as theſtring may lie on the 
Semi-diameter of the Qzxadrant, when it is held up to 
the Meridian Line on the Cieling. Then removing the 
ſtring the ſpace of 15 degrees in the Quadrant, and cx- 
trending it to the Equator on the Cieling, where the ſtring 
touches the Fquator, there ſhall be a poinr through 
which the I a Clock Hour-line ſhall be drawn : and re- 
moving the ſtring yet 15 degrees further to the Eaſt- 
wards in the Semi-Circle of Poition, and extending it 
alſo to the Equator, where it touches the Equator, there 
ſhall be a point through which the II a Clock Hour-lin: 
ſhall be drawn. Removing the ſtring yet 15 degree; 
further, ro rhe Eaſtwards in the Semi-circle of Poſition, 
and extending to the Equator, there ſhall be a point 
through which the III a Clock Hour-line ſhall be drawn - 
The like for all the other Afternoon Hour-lines. So oft 
as the ſtring is removed through 15 degrees on the Qua- 
drant, ſo oft {fall it point out the Afternoon diſtances 
in the Meridian line on the Cieling. 

Having thus found out the points in the Equator 
through which the Afternoon Hour-lines are to be 
drawn, I may find the Forenoon Hour-diſtances alfo 
the ſame way, viz. by removing the Arch of the Qua- 
drant to the Weſt-fide the Meridian, as before it was 
placed on the Eaſt, and bringing the ſtring ro the ſeyc- 
ral 15 degrees on the Weſt-ſide the Quadrant ; or elſe 
I need only meaſure the diſtances of each Hours di- 

wok * F ſtance 


- 
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S |! ſtance found in the Equator from the Meridian line on 
8 ||| the Cieling ; for the ſame number of Hours from 

| have the ſame diſtance jn the Equinoftial line on the 
other ſide the Meridian, both before and after-noon : 
o | The XI a Clock Hour diſtance is the ſame from the Me- 
mir ridian Line, with the I a Clock diſtance on the other 
ut ſide the Meridian; the X a Clock diſtance, the ſame 
with the II a Clock diftance ; the IX with the III, &c. 
And thus the diſtances of all the Hour lines are found 
out on the Equator. 
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Now if the Cemter of this Dyal lay within doors, you 
might-draw lines from the Center through theſe pricks 


in the Equator, and thoſe lines ſhould be the Hour lines, 
as in, other Dyals: Bur the Center of this Dyal lies 
without doors in the Air, and therefore not convenient 
for this purpoſe: So that for drawing the Hour lines, 
you muſt conſider what Angle every Hour line inan Ho- 
rizontal Dyal makes with the: Meridian ; that is, at 
what diſtance in Degrees and Minutes the Hour lines of 
an Horizontal Dyal cut the Meridian ; which you may 
examine, as by Operar. Il. For an Angle equal to the 
Complement of rhe ſame Angle, muſt each reſpective 
Hour line with the Equator on the Cieling have. 

Thus upon the point -markt for each Hours diſtance 
in the EquinoCtial Line on' the Cieling, I deſcribe the 
Arches I, II, IT, TV, as in the Figure, and finding the 
diſtance from the Meridian of the Hour Lines of an Hori- 
| Zontal Dyal to be according to Operaz. Il. "Thus, 


T I 1.40 | 78.20 
The J2C? Clock Hour J24.15 pou et 65.45 
3C Line. 38.14 PI 51.56 
90 1s 
4 36.24 


I meaſure in a Quackone of the ſame Radius with 
thoſe Arches already drawn from the EquinoCtial Line, 


Q 78.23 
for a a Clock Hour Þ 4 


3 5I.56 
£4 


36-24 
and transfer the diſtances to the Arches drawn on the 
Cicling: Fort then ſtraight lines drawn through - the 
F 2 | mark. 


. 
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mark in the Arch, and through the mark-in the Equa- 
ror, and prolonged both ways to a convenient length, 


ſhall be the ſeveral Hours lines ( aforeſaid; and when 


the Sun Shines upon the Glaſs at Nodus; its Beams ſhall 
reflet upon the Hour of the Day. | 


Some Helps to a young Dyaliſt for his more orderl and 
4 quick making of Dyals. - 4 


T may prove ſomewhat difficult to thoſe that are un- 
practiſed in Mathematical Projedtions, to divide a 
Circle into 360 Degrees {( or which is all one ) a Semi» 
Circle into 180, or a Quadrant into 90 Degrees ;. and 
though I haye taught you in the projecting the Zorizox- 
tal Dyal the original way of doing this, yet you may 
do it a ſpeedier way by a line of Chords, which if you 
will be curious in your Practiſe, you may make your 
ſelf; or if you account it not worth your while, you 
may buy it already made on Box or Braſs of moſt Ma- ' 
themarical Inſtrament Makers. This | Inſtrument is by 
them called a Plain Scale, which does not only accom- 
modate- you with the divifions of a Quadrant, bur alſo 
{ſeryes for a Ruler to draw {ſtraight lines with ; the man-- 
ner of making it is as follows. 
Deſcribe upon a ſmooth flat even grain'd Board a quar- 
ter of an whole Circle, as B C, 'whoſe Radius A B or 
A C may be four Inches, if you intend to make large 


| Dyals, or two. Inches if {mall ; but if you will, you may 


have ſeveral lines of Chords on your Scale or Rule. Di» 
vide thisQuadrant into go equal parts,as you: w2re taught 
in the making the Horizontal Dyal. 


Then. 


Ng 


draw every tenth diviſion from the - firſt line parallel 


eo ene 
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a line parallel to the edge, and at about #s part of an 
Inch a ſecond line parallel to thar, and at about of an 
Inch a third line parallel to both. Then place one Foor 
of your Compaſles at the beginning of the firſt degree 
on the Quadrant deſcribed on the Board, as at B, 
and open the other Foot to. the end of the firſt de- 
gree, and transfcr that diſtance upon your Rule, from 
Bo the firſt mark or diviſion, berween the two firſt 
drawn Lines. Then place one Foot of your Compaſ- 
{es again ar the beginning of the firſt Degree on the 
Quadrant deſcribed on the Board, as at B, and open the 
other Foot to the end of the ſecond Degree, and tranſ- 
fer that diſtance upon your Rule from B to the ſecond 
mark or diviſion between the. two firſt drawn Lines ; 
and thus meaſure the diſtance of every Degree from 


. the firſt D5gree deſcribe on the Quadrant, and trani- 


fer it to the Rule. Bur for diſtintion- ſake, you may 


nd 
— —— ——_— 
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to the edge of the third Line, and mark them in ſuc- 
ceſſion from the beginning with 10, 20, 3o, to go: 
and rhe fifch Diviſions you may draw half way berween 
the ſecond and the third parallel lincs ; rhe ſingle Di- 
viſions only berween the two firſt parallel Lines. So is 
your line of Chords made. 


The uſe of the Twine of Chords: 


A*® its uſe is ycry caſie, ſo its convenience is very 
great; for placing one Foot of your Compalles 
at the firſt Diviſion on. the Scale, and opening the other 
to the 60th Degree, you may with the points of your 
Compaſſes ( ſo extended ) deſcribe a Circle, and the 
ſeveral Diviſions, on the Scale ſhall be the Degrees of 
the four Quadrants of that Circle, as you may try by 
working backwards, to what you were juſt now tanght 
in the making the Scale: For as before you meaſured 
the diſtance of the Degrees of the Quadrant, and tranſ- ' 
ferr'd them to the Scale, fo now you 031y meaſure the 
Divifions:on rhe Scale, and transfer them” ro the Qua- 
drant, Semi-circle, or whole Circle deſcribed on your 
Paper. For Example. - 

ISyou would meaſure 3o Degrees in your deſcribed 
Circle, place one Foor of your Compaſſes at the begin- 
ning of Diviſions on the Scale, as at A, and exrend rhe 
other Foor to the Diviſions marked 3o, and that di- 
ſtance transferred to the Circle, ſhall be the giſtance of 
30 Degrees in that Circle. Do the like for © 1y other 
number of Degrees. | | | 

You may Sow your Dyal firſt on a large ſheet of 
Paper, if your Dyal Plane be ſo large ; if ir be not ſo 
large, draw it on. a ſmaller piece of Paper, Then rub 
the back-ſide of your Paper Dyal with fmall Coal, till ir 
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be weil black't; and laying your Paper Dyal on your 
Dyal Plane, fo that rhe Fall, Weſt, North, or South 
lines of your Paper agree exattly with the Eaſt, Wet, 
North, or South ſciruation of your Dyal Plane ; then 
with Wax or Pitch faſten the Corners of the Paper on 
the Plane, and laying a ſtraight Ruler on the Hour-lines 
of your Dyal, draw with the blunted point of a Needle 
by the ſide of the Ruler, and the Small-coal rub'd on the 
back ſide of the Paper will leave a mark of the lines on 
the Plane. | 

If you will have the Lines drawn Red, you may rub 
the back ſide of your Paper with Yermillion ; if Blew, 
with Yerditer; it Yellow with Orpiment, &c. Then 
draw upon theſe marked Lines with Oyl Colours, as 
you pleaſe. | | 

If your Dyal De- 
cline far towards the -* 
Eaſt or Weſt, the 
Hour Lines ( unleſs -* 
projected to a very 
great length)will run 
very cloſe to one a- 
nother ; therefore in 
this caſe you muſt 
projet your Dyal 
on a large Table, or 
ſometimes on the 
Floor of a Room, and 
.cut it off as far as | | | 
you think good, from the Center ; for the further from 
the Center, the larger the diſtance of the Hour-lines. 


See the Figure. . 
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An Explanation of ſome Words of Art afſed in this. 


A Nee. The meeting or joyning of two Lines. 
' Arch. A partof a Circle. 


rence: though in Dyalling it is all one with:th 
ter of a Circle. . ESR2-220 

Clinatory. See Pol. 8, 9, 10. EN RED Rn 

Cherd. See Pol. 44, 45,. 46. EPs 

Complement. The number that is want make up 
another number 92 Degr. or 180 Degr. or 360: Degrees. 

Contingent. A Lins croſling the Subſtile ar right Angles. 

Degree. See Fol. 12. ; 

Diameter. The longeſt ſtraight Line that*can b2 con- 
rained within a Circle, vz. the Line thar paſſes through. 
the Center to the Circumference both ways. 

Dyal Plane. See Pol. 7. 

Elevation of the Pole. So many Degrees as the Pole is 
elevated aboye the Horizon. : | 

Equinotial. The Equinoial is a great Circle that runs 
evenly berween the two Poles of the World. But when 
we name the Equinotial in this Book, we mean a ſmall 
Circle which repreſents it, and is theCirc!2 or Arch: of 
a Circle which is divided into equal parts,rov find there- 
by the unequal parts on the Line of Contingence. In the 
Horizontal Dyal it is that- Arch of a Circle marked, G 
'S H. ; 1.34 3*; 

Horizon. Is a great Circle encompaſſing the pace we 
ſtand upon ; but in Dyalling iris repreſentedby a ſtrazghr 
Line, as in Operat. III. In the South Dyal the Line Vi 
A VI is the Zorzzontal Line. 

Latitude, The Latitude of a Place is the zumber of 
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Degrees contained berween the Fquinoctial and the place 
' inquired after, : ; 

Line of Contingence. See Contingent. 

Magnetick Needle. The Needle touch'd with the Load- 
ſtone, to make it point to the North. 

Meridian, is a great Circle of Heaven paſſing through 
the North and South points of the ZÞrizon; but in 
Dyalling it is repreſented by a ſtraight /ize, as in Ope- 
rat. II. in the Zorizontat-Dyal the line XII, A is a Meri- 
dan line. | 

 Nadir. The point direAly under our Feet. | 

Nautical Compaſs, Is the Compals uſed by Navigators, 
whereon is marked out all the 32 Winds or Points of the. 
Compals. | 

OZlique Plane. See Fol. 7. 

Parallel. See Fol. 6. 

Perpendicular. See Fol. 5. 

Pole. "The North or South Points. on the Globe of 
the Earth, are called North or South Pole. 

Quadrait. The fourth part of a Circle. 

Radias. Half rhe Diameter of a Circle. 

Right Angle. A ſtraight /ize that falls perpendicular- 
ly upon anorher {lraight line, makes at the meeting of 
thoſe two /;nes a Right Angle. 

Semi-Circle. Half a Circle. | 

Semi-Diameter. The ſame Radius is. 

Sphere. The higheſt Heaven. with all ics imaginad 
Circles is,called the Sphere. 

Srile. "The Gnomon or Cock of a Dyal. 

- Subſtile. The line the Stile ſtands on upon a Dyal 
Plane. | 
Triangle, A Figure conſiſting of 3 Sides and'; Angles. 
Zenith. "The Point Dirediy over our Head. 
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A Catalogae of Globes, Celeftial and Terreſtrial, Spheres, 
Maps, Sea-Plates, Mathematical Inſtruments, and 
Books, made and ſold by J. Moxon, at the Sign of At- 

las zz Warwick Lane. 


Lobes 2.6 Inches the Diameter. The Price 207. the pair. 
Globes near 15 Inches Diameter. The price 4 /. 

Glsbes 9 Inches Diameter. The price 2 /. 

Globes 8 Inches Diameter. The price 1/. 15 5s. 

The Engliſh Glabe, invented by the Right Honourable the 
Earl of Caftitmain, 12 Inches Diameter. The Price ordinary 
made up 40s. and with the ProjeEtion at Bottom 50 5. belt 
made up 5/. 

Concave Hemiſpheres of the Stary Orb ; which ſerves for a caſe 
to a Terreſtrial Globe 3 Inches Diameter, made portable for the 
Pocket. Price 15 s. 

Spheres, according to the Copernican Hypotheſis, bath- Gene- 
ral and Particular, 20. Inches Diameter. Price of thc General 
5 1. of the Particular 61. of both together 10. 

Spheres, according to Ptolomaick Syſtem, 14 Inches Diame- 
rer, price 3 /. 

' Spberes, according to the Prolomaick Syſtem 8 Inches Dia- 
meter, price 1/. ro s. ; 

Gunter's Quadrant, 13 Inches Radius, printed on Paper, and 
paſted on a Board, with a NoRurnal on the back-ſide, pr. 5 s. 


Guntar's Quadrant, 4 Inches Radius, printed on Paper, and 
paſted on Braſs, with a NoCturnal on the-back-fide. A new * 
Invention-contrived for the Pocket, price 5 s. : 


A large Map of the World, 10 Foot long, and 5» Foot deep, 
'paſted on Cloth and coloured, price 2 /. : | F 

A Map of all the World, 4 Foot long, and 2 Foot deep, pa- 
'ed on Cloth and coloured, price 10 5. in ſhe: 5 2 5, 6 9. 


- 


Flood it was Givided among the Sons of Noab. 2. Of Para- 
diſe, or the Garden of Eden, with the Countries, circumjacent 
inhabired by the patriarchs. 3. The 40 years travel of the 
Children of. Iſrae/ through the Wilderneſs. 4- Of Canaan, or 
the Holy Land, ard how it was divided among the twelve 
Tribes of Iſrael, and travelled throngh by our Saviour and his 
Apoſtles. 5. The Travels of St, Paul, and others of the Apoſtles, 
in there prop?gating the Goſpel. 6. JR as it ſtood in 
our Saviour's time ; price 6 s. uſeful ro be bound up with 
Bibles, with a Book of Explanations to theſe Maps, Enticuled, 
Sacred Geography, Price 2 5. 


A New Map ot the Kingdom of Ireland, in one Royal ſheet 


of paper, price 1 s. by F. Moxon. 

A New Mop of Exgland, ſhewing the Roads from Edinburg 
to London, in 2 theets. price 1 s. by F. Moxon. 

A New Map of Scotland, in one Royaltheer, price x s. by 
'F, HIMoxon. | 

North and South Hemiſpheres 16 Inches Diameter, proje&- 
ed on the poles of the World, the South according to Mr. 
Haley's Obſervations with a Horizon, price intheets 2 5, 6d, 
made up 5 -, with a Book of their uſe, price 6 4, : 


BOOKS 


Six Scriptural maps, 1. Of all the Earth, and how after tlie- 


Books Printed, and Sold by James 
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Moxon at the Atlas 7m VV arwick- 
Lane. 
& Tutor to Aſtronomy and Geography , orthe Uſe of both the 


GLOBES, Celeſtial and Terreſtrial ; by Toſeph Moxon , 
A member of the Royal Society, and Hydrographer tc the 


' Kings moſt Excellent Majeſty, price 5 -. 


The uſe of the Copernican Spheres, Teaching to ſolve the Phe- 
wormena By them, as ealily as by the Prolomaick Spheres, by Fo- 
ſeph Moxim, &Cc, price 4. 5. 

Wright's Correction of Errors in the Art of Navieation, 
price 8 -. : 

An exact Survey of the Micrecoſm, being an Anatmy of the 
Fodies of Man and Woman, wherein the Skin, Veins, Artaries, 
Nerves, Muſles, Viſcera, Bones, and Ligaments are accurately 
delineated. Engraven on large Copper plates, printed andcuri- 
ouſly paſted rogether, ſo as at firſt ight you may behold all the 
parts of A7an and Woman; and by turning up of ſeveral Dille- 
tions otthe papers, take a View of 211 their Inwards; with 
Alphabetical References to the Names of every Member and 
Part of the Body. Ser forth in Latin by Rem:clinus and Michacl 
Sraher of Tyre; and Cerrettcd by Clopton Hawvers, M. D. ard 
Felow of the Royal Society, price plain 15 5. Coloured 305. 

$icvoa, Or the Cormpicat girepitef ; ſhewing in a plain and 
eafie way, the Rules of the five Crders in Architeuve, viz. Tuſ- 
can, Dorick, Ionick, Corimthian, ard Compr/ite; whereby any 
that can dat read and underitand Englith, may readily larn the 
proportions that all Members in a Building have to one ano- 

ther : Ser forth by Mr. Famcs Barroza,io of Vienola, ard Trania- 
ted into Engliſh by Joſeph Mcxen, &c. price 25. 6 d. 

Compendium Euclidis Curicſf: Or, Geometrical Opcratigns, ſhews 
ing how with one ſingle opening of the Compalics, and 2 
ftrajght Ruler, all the .Propofitions of Erciid's fill five Looks 
are periorm d. Tranſlated out of Cuich into Evglith, By Fo- 
ſeph Mom, QC, Price 1 5s. : 

An Introauciion to the Art of Species. By Sir Tenas du, 
Price 6 «, | 
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"The Afronemical Cards, by Feſerb Mexon, &rc. price Pain 
xs. Coloured 2 s. beſt coloured, and the Stars gilt 5 -. 


. Geographical Playing Cards, wherein is exa&v de{oiiv es all 
the Kingdoms of the Earth, curiouſly engraved. p:ivo plain 


x 5. Coloured 2 s. beſt Coloured and the Citys Git 5 c. 

Carvirg Cards, by the beſt Carvers at the Lord Vayor's 
Table, price 1 x. 

Geometry, and the Mechanick Powers, Repreſented in a pack 
of Playing Cards, ty F. Meoxon, price 1 s. 

The Ulſe of the Afronomicel Playing Cards, teaching any or- 
dinary Capacity by them to be acquainted with all the Stars in 
Heaven ; to know their Places, Colours, Natures and Bigneſ- 
ſes. Alto the Poctical Reaſons for every Conſtellation ; very 
uſeful, pleaſant, and delightful for all lovers of Ingenuity, by 
Foſeph Moxon, &C. price 6 d. : 

The Gertee! Houe Reepers Paſtime': or, the Mode of Carving 
at 'the Table, repreſented in a pack of Playing Cards. By 
which, together with the Inſtruftions in the Book, any ordi- 
n:ry Capacity may eatily learn how to Cut up, or Carve in 
Mode, all the moi uſual Diſhes of Flefp, Fiſh, Fowl, and Back'4 
Acats ; ard how to maxe the ſeveral Services of the ſame at the 
Table, with the ſeveral Sawces and Garniſhes proper to each 
Diſh of Meat. Set forth by feveral of the beſt Maſters in the 
F.cul:y of Carving, and publiſhed for publick uſe, price 6 0. 

The Ule of the Geometrical Playing Cards, As alſo a Diſcourſe 
of the Mechanick Powers. by Mouſi. Des-Cartes. Tranſlated 
from his own Manuſcripr Coppy. ſhewing whac Great 
Things may be performed by Mechanick Ergines, in removing 
and railing Bodies of vaſt Weights, with little Strength or 
Force. by F. Moxom, price 6 d. 

A brief Diſc urſe of a Paſſage by the North Pole, to Fapan, 
China, &Cc. pleaded bv three Experiments and Anſwers to all 
Objections thar can be urged againſt a Paſſage that way : As 
1. By a Navigation into the North-pole, and two Degrees be- 
yond it. 2. By a Navigation from Fapan towards the North- 
Pole. 3. By an Experiment made by the Czar of Muſcovy, 
wiereby It appears,thatito the Northward of Neva Zembla is 3 
fice and open Sea as far as Fapan, China, &c. With a Map 
of all the diicovered Laid —_— tO the Pole, By F. Adpxon, 
&c, the fccona Edetion, price 6 4, 


A Tutor te Aſtrology, or Aſtrology made eafie ; being a plain- 
Introduttion to- A enle aete _—_ > gra 
meaneſt Apprehenſion may learn toErect a Figure, and by the- 
ſame to give a determinate Judgment upon any Queſtion or 
Nativity whatſoever. Alſo new Tables of Houſes, calcularcd 
for the Latitude of 5 1 degr. 32 minutes. Alſo Tables of Right 
and Oblique Aſcentions to 6 degr. of Latitude. Whereurto is 
added an Ephemeris for three years ; with all other neceſſary 
Tables that belong to the Art of Altrology. Alſo ro Ere&t a 
Figure the Rational way, by the Tables of Triangles, more 


 methodically than hath yer been publiſhed, digeſted into'a 


ſmall Pocket Volume, for the conveniency of thoſe that ere 
Figures abroad. By MH. Eland, price 2 s. Be, 

The Uſe of a Mathematical Inftrument called a Quadrant, 
fhewing very plainly and eafily to know the exatt Heighth 2nd 
Diliance of any Steeple, Tree or Houſe, &c. Alfo tro know 
the Hour of the Day by it; the heighth of the Sun, Moon, or 
Stars; and to know the time of the Sun-rifing, and the length” 
of every day in the year, the place of the Sun in the Ecliptick, 
the Azimuth, Right Aſcenſion, and Declination of the Sun: 
with many other neceſſary and delightful Concluſions : per- 
formed very readily. Alſo the Uſe of the Notturnal;wwhere- 
by you may learn to know the Stars in Heaven and the Hour 
of the Night by them; with many other delightful Operati- 
Ens, price 6 4. 

Regulz Trium Ordinum Literarum Typograph:i:arum: Or the 
Rules of the three Orders of Print Letters, viz. the Roman, 
Ttalick, and Engliſh, Capitals and ſmall ; ſhewing how they are 
compounded of Geometrick Figures, and moſtly made by Rule 
and Compaſs, Uſeful for Writing-Maſters, Painters, *Carvers, 
Maſons, and others that are lovers of Curioſity. the Second 
Edetion, By F. Moxon, &. price 35. : 

Mechanick Powers,or the Myſtery of Nature and Art unvail'd, 
ſhewing whar great Things may be pertorm'd OV Mechanick 
Engines, in removing and raifing Bodies of vaſt Weight with 
little Strength. or Force ; and alſo the making of Machines, or 
Engines, for raiſing of Water, draining of Grounds, and ſeveral 
other Uſes. Together with a Treatiſe of Circ»"ar motion, artt- 
ficially fitted ro Mechanick uſe,and rhe making of Clock-work- 
and other Engines. In Ten Books, illuſtrated with Copper, 
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Cuts. By Pen. Mandey and F. Moxoy, Philomar. rice 8 5. 

Mechanick Dialling ; Teaching any Man, though of an ordi- 
nary Capacity, and unlearned in the Mathematicks, to draw 
2 true Sun-Dial on any Given-plain, however fituated ; only 
with the help of a ſtraight Ruler and a pair of Compaſſes 
and without any Arithmerical Calculation. the third Edetion 
By F. Moxen, price 1 5. 6 4. 

Mechanick Exerciſes; Orthe Doctrine of Handy-works,in XIV, 
Monthly Exerciſes. The firſt Three, viz. Numb. FT. Numb. II, 
Numb. III. teaching the Art of Smithing. The ſecond Three. 
viz. Numb. IV. Numb. V. Numb. VI. reaching the Art of 
Fopnery, The third Three, viz.Numb.VII. Numb. VIII. Numb. 
IX. reaching the Art of Hauſe Carpentry; and Numb. X, XI, 
XII, XII, XIV. teaching the Art of Turning. Accommodated 
with ſuirable Engraved Pigures. By Foſeph Moxon, &c. Price 
of each Monthly Exerciſe, 6 4. 

Navigation improv'd ; or, the Art of Rowing Ships of all 
Rates, in Calms, with a more eaſy, ſwift, and ſteady Motion, 
than Oars can. Alfo, a Deſcription of the Engine that per- 
forms it ; And the Authors An{wer to all Mr. Dummer's Ob- 
jeCtions that have been made againſt it. By Tho. Savery, Gent, 


At the place aforeſaid, you may alſo have all. manner of Maps, 
Sea-plats, Dratts, Mathematical Books, Inſtruments, &«, at the 
lowelt prices. . 


